This investigation determined the serum agglutination activity and serum bactericidal response after rabbit immunization with Pseudomonaspaucimobilis. Agglutination activity of antisera showed a twofold increase in titer from before immunization to 4 weeks post-immunization and peaked at 8 weeks post-immunization with a titer of 1:512. 2-Mercaptoethanol reduction of immunoglobulin M decreased agglutination titers. No major antigens were found to be common from crude antigen preparations of P. paucimobilis, Pseudomonas aeruginosa and Pseudomonas cepacia when tested with antisera to P. paucimobilis. Serum bactericidal activity was found in post-immunization antisera at 8 and 12 weeks against P. paucimobilis, with no activity present before immunization or at 4 weeks post-immunization. Antisera against P. paucimobilis showed no bactericidal activity against P. aeruginosa or P. cepacia.
Pseudomonas paucimobilis is a yellow-pigmented, nonfermentative gram-negative bacillus (3) . This organism has been widely isolated from human clinical specimens, hospital environments, and other sources (3, 8) . However, it has only recently been reported to be the causative agent for infection of a leg ulcer (6) and a case of septicemia (9) . Because of its role as an opportunistic pathogen, it becomes important to define its immunological characteristics.
The present investigation determined the serum agglutination antibody activity and serum bactericidal response against P. paucimobilis with rabbit antisera after rabbit immunization of heat-treated P. paucimobilis. Pseudomonas aeruginosa and Pseudomonas cepacia were chosen for an immunological comparison with P. paucimobilis because P. aeruginosa is considered the most important fluorescent opportunistic pathogen, whereas P. cepacia is considered the most important non-fluorescent opportunistic pathogen among the pseudomonads.
MATERLA1S AND MEIHODS Microagglutination procedure. The microagglutination procedure is a modification of that previously described by Gaultney et al. (2) and used in testing for antibody to Legionella pneumophila by Farshy et al. (1) . In the test, 0.025-ml volumes of both serum and bacterial antigen were used. Serial twofold dilutions, done in triplicate, were made of all antisera (heat inactivated at 56°C for 30 min), beginning at 1:2 and going through 1:2,048 in microtiter plates with Ushaped wells (Dynatech Corp., Alexandria, Va.). After incubation of the microtiter plates for 18 h at 25°C, plates were stored for 2 h at 40C, and the agglutination patterns were then observed. The endpoint of titration was read as the highest dilution of antiserum still showing agglutination with no button formation of cells.
2-ME reduction of antisera. For a determination of immunoglobulin specificity for P. paucimobilis, antisera were treated with 0.1 M 2-mercaptoethanol (2-ME) for redùction of immunoglobulin M (IgM), with 0.85% saline being used as a control (5 crude antigen prepared from sonicated suspensions of P. paucimobilis, one weil was filled with crude antigen prepared from sonicated suspensions of P. aeruginosa, and one well was fied with crude antigen prepared from sonicated suspensions of P. cepacia. The gel slides were incubated for 24 h at 25°C before observation.
Serum bactericidal testing. Rabbit antisera used in the bactericidal testing were stored at -80°C. Subcultures of P. paucimobilis, P. aeruginosa, and P. cepacia were grown for 24 h at 35°C on Trypticase soy agar and harvested as before. Bactericidal titers of the rabbit antisera were determined with a modification of the technique described by Kwapinski (4) and previously used by Smalley and Ourth (10, 11) . Tenfold serial dilutions of each culture were made in sterile 0.85% NaCI. A 0.2-ml amount of each bacterial dilution and 0.2 ml of antiserum were pipetted separately into sterile tubes (15 by 100 mm). Control tubes received 0.2 ml of each dilution of bacteria and 0.2 ml of sterile 0.85% NaCl. Both experimental and control tubes were incubated in a 37°C water bath for 1 h, and the dilutions were then plated by mixing with molten Trypticase soy agar. The agar was allowed to solidify, and the plates were incubated at 35°C for 24 h before observation.
Colonies of the experimental and control plates were counted separately to obtain the total plate counts. The number of colonies from the control plates were compared with the number of colonies from the experimental plates at each dilution to obtain the percentage of bactericidal activity. Experimental plate counts were considered positive for serum bactericidal activity at the dilution at which 50% or more of the bacterial colony growth was inhibited when compared with saline control plates of the same dilution (4).
RESULTS
Microagglutination titrations of rabbit antisera to P. paucimobilis, P. aeruginosa, and P. cepacia are shown in Table 1 . Serum titrations Microagglutination titers for P. aeruginosa were 1:4 before immunization and showed no increase in titer through 12 weeks post-immunization. Microagglutination titers for P. cepacia were less than 1:2 in all antisera tested.
Because agglutination primarily detects IgM (7), antisera were treated with 2-ME and saline ( Table 2) . The antisera at 4 weeks post-immunization had titers of 1:4 in saline, but no titers were found in 2-ME-treated antisera, indicating the presence of IgM and its reduction. At 8 weeks post-immunization, antisera had titers of 1:256 in saline but titers of 1:128 in 2-ME-treated antisera (Table 2 ). These results suggest that little IgM was still present and that the primary antibody class responsible for agglutination of P. paucimobilis at this time was IgG. At 12 weeks post-immunization, antisera showed no differences between saline-and 2-ME-treated sera, again indicating that agglutination activity was due to IgG (Table 2) .
Ouchterlony immunodiffusion with specific rabbit antiserum showed single heavy precipitin bands for P. paucimobilis (Fig. 1) . No precipitin bands were observed for either P. aeruginosa or P. cepacia (Fig. 1) .
Rabbit sera obtained before immunization and at 4 weeks post-immunization showed no bactericidal activity against P. paucimobilis, P. aeruginosa, or P. cepacia (Table 3) . However, at 8 weeks post-immunization, a peak bactericidal response was found against P. paucimobilis (Table 3) which correlated with peak agglutination titers (Table 1) . Bactericidal activity was also shown at 12 weeks post-immunization with P. paucimobilis, with a 10-fold decrease in titer (Table 3) , which again correlated with a decline in the agglutination titer at 12 weeks (Table 1) . No bactericidal activity was demonstrated for P. aeruginosa or P. cepacia at 8 and 12 weeks when rabbit antisera against P. paucimobilis were used (Table 3) .
DISCUSSION
When antisera directed against P. paucimobilis were used, specific antibody activity was found; no antibody activity against P. aeruginosa and P. cepacia was found when the same antisera were used (Table 1) . This indicated that no major antigens were shared by P. paucimobilis with the other two pseudomonads when tested by agglutination, immunodiffusion, and serum bactericidal methods. The single heavy precipitin band from immunodiffusion was very near the antigen well, indicating that P. paucimobilis possesses a high-molecular-weight antigen (Fig. 1) .
This investigation further established that antibody-complement-mediated bactericidal activity can occur in an immune response to P. paucimobilis. The peak bactericidal activity against P. paucimobilis correlated well with the peak agglutination titer (Tables 1 and 3) . A previous study with P. aeruginosa showed that it also was susceptible to bactericidal action by a spe- (10) . However, no cross-reacting antigens could be detected with the other two pseudomonad species tested when rabbit antisera against P. paucimobilis were used (Table 3 ). Since no cross-reacting antigens were found, infection by P. paucimobilis could not be expected to stimulate antibody-complement-mediated bactericidal protection against P. aeruginosa or P. cepacia.
A study of urinary tract infections caused by P. aeruginosa showed that the 7S (IgG) immunoglobulin fraction had a high bactericidal titer against P. aeruginosa (10). In the present investigation, bactericidal activity was not demonstrated against P. paucimobilis until 8 weeks post-immunization. At that time, the predominant antibody activity after 2-ME reduction was produced by IgG (Table 2) . Therefore, IgG appeared to be the antibody class responsible for the bactericidal response against P. paucimobilis, as was found also with P. aeruginosa (10) .
